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bodies in 57% of DH patients, and supports t he hypothesis that 
these a ntibodies m ay be involved in the genesis of the immune 
deposits in th e skin. If IgA antibodies to glu ten are a critical 
link in the pathogenesis of DH, th ey would be expected to be 
present in all DH patients. The DH patients who were negative 
for IgA antibodies to gluten in this study were clinically no 
different from those who were positive. Perhaps, th e negative 
results in som e of the DH patients might be due to th e binding 
of these a n tibodies into immune complexes. The detection of 
IgA a ntibodies to gluten in the sera of DH patients may provide 
a nother valuable clue to the pathogenesis of this disease. 
The authors thank David Lawellin, Ph.D., of the Department of 
Microbiology and Immunology, University of Colorado School of Med-
icine, for his assistance in the development of this enzyme immunoas-
say. 
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Morphologic similarities between histiocytosis X (HX) 
cells and epidermal Langerhans cells (LC) have led to 
the hypothesis that HX represents a proliferative disor-
der of LC. In order to prove the validity of thi s assump-
tion, we tested single cell suspensions isolated from an 
eosinophilic granuloma type HX lesion for the presence 
of various antigenic d eterminants defined by monoclonal 
antibodies using an immunoelectron microscopic tech-
nique. An anti-Ia reagent reacted with essentially all 
histiocytic cells and a small portion of lymphocytes 
whereas plasma cells and eosinophils were n egative. T6 
antigen, in contrast, was disclosed exclusively on HX 
cells either with or without Birbeck granules. Pan-T ce11-
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HRP: horseradish peroxidase 
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reagent OKT3 reacted only with small lymphocytes. The 
finding that HX cells from eosinophilic granuloma le-
sions are the only cells that have the identical surface 
m arker e quipment as epidermal LC (la antigens, T6 an-
tigen, Fc-IgG, and C3 receptors) strongly supports the 
concept that these cells are derived from the LC lineage. 
In 1953, Lichtenstein [1] coined th e term "histiocytosis X " 
(HX) by combining three entities, i.e., Letterer-Siwe disease, 
Hand-Schi.iller-Christian disease, and eosinophilic granuloma 
of bone. The reason for this reclassification was that he felt 
these 3 condi tions ·r epresented varieties in degree, stage of 
involvement, and localization of the same basic disease process. 
Since that time, much work has been done to elucidate the 
histogenesis of this proliferative disorder. In 1965, Basset and 
Turiaf [2] found that a certain percentage of cells comprising 
HX lesions contained peculiar rod-shaped cytoplasmic struc-
tm es which were soon recognized as indistinguishable from 
Bu·beck granules [3,4], a chamcteristic feature of epidermal 
Langerhans cells (LC). T h e finding that Birbeck granules were 
detected in pulmonary, osseous, and cutaneous lesions of pa-
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tients presenting with either Letterer-Siwe, Hand-Schi.iller-
Christian, or eosinophilic granuloma-type of HX [3,5,6] gave 
strong support to Lichtenstein's unifying concept and led to the 
suggestion that HX cells might be derived fTom LC. More 
recently, the presence of Fc-IgG and C3 receptors on both LC 
and HX cells has been reported [7]. This finding suggested that 
both LC and HX cells were of mesenchymal origin. However, 
due to the fact that Fc-I&"G and C3 receptors are expressed by 
various immunocompetent cells (i.e., lymphocytes, mononu-
clear phagocytes) valid conclusions concerning the derivation 
ofHX cells could not easily be drawn. In this report, we describe 
the presence of 2 unrelated antigenic determinants (Ia antigens, 
T6 antigen)-known to be expressed by LC-on the surface of 
HX cells which strongly support the view that HX, at least the 
eosinophilic granuloma variant, represents a proliferative dis-
order ofLC. 
CASE REPORT 
A 20-year-old female was referred to our department by an 
oral surgeon whom she had contacted following a 1-year history 
of painful a nd bleeding ulcerative lesions of the gingiva and 
palate (Fig la). Fmther physical examination was unrevealing 
with the exception of an erythematous infiltrated plaque at the 
uterine cervix. Histopathologic examination of biopsy speci-
mens obtained from both the oral and genital lesions revealed 
a granulomatous reaction pattern composed predominantly of 
large numbers of histiocytes and eosinophils with a few neutro-
phils, lymphocytes, and plasma cells (Fig lb) . The majority of 
histiocytes composing the infiltrate exhibited irregularly shaped 
vesicular nuclei and abundant, eosinophilic cytoplasm, but oc-
casional multinucleated histiocytes were present. Both the clin-
ical and histopathologic pictures were suggestive of the granu-
lomatous variant of HX. Confirmation of this diagnosis was 
established by the electron microscopic demonstration of typi-
cal Bil·beck granules in a considerable portion of infiltrating 
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histiocytes (Fig 1c, d). No .evidence for the presence of any 
additi?nal granulomatous_foci was obtained by extensive x-ray, 
scanmng, and sonograph1c procedures. Oral lesions were re-
moved by curettage followed by telecobalt irradiation of the 
jaw region with 1000 rad. Several months later, a reconstruction 
of the alveolar bone was achieved by means of an autologous 
rib transplant. The patient refused therapy of the uterine lesion 
and did not appear for follow-up examination. 
MATERIALS AND METHODS 
Cell separation 
Isolation of cells comprising tumorous lesions of the oral cavity was 
accomplished by follow ing a procedure that was originally described 
for the isolation of mononuclear cells from dermal infiltrates [8]. Briefly, 
tissue specimens were finely minced with a scalpel and then incubated 
with stirring overnight at 37°C in 100 ml RPM! 1640 containing 10 mM 
Hepes buffer, 20 mM L-glutamine (all GIBCO, Grand Isla nd, New 
York), 50 /lg/ml gentamicin (Schering, Lucerne), 50 mg collagenase 
(Type II, Sigma, St. Louis, Missouri), and 1 ml of 0.5% CaCb. After 
mechanical disaggregation of the tissue fragments, the resu lting cell 
suspension was layered on top of a Ficoll-Hypaque density gradient (d 
= 1.077). After a 30-min c•mtrifugation at 400 g at 4 °C, interface and 
pellet fractions had fo rmed. Th1e pellet contained mostly debris and 
nonviable cells or cell fragments, and the interface layer consisted of 
more than 95% viable ce lls as determined by trypan blue exclusion. 
Interface cells (25 x lOu) were resuspended in 20 ml RPMI 1640 
containing 1.0% fetal calf serum (GIBCO) and 10% dimethylsu lfoxide 
(Sigma), frozen in liquid nitrogen, and stored until fw·th er use. Careful 
thawing procedures a llowed the recovery of a large ly viable cell sus-
pension. 
Jmmunoelectron Microscopic Studies 
Antigenic structures expressed on the surface of cells comprising HX 
lesions were characterized by a panel of monoclonal antibodies which 
included: (1) Antihuman Ia. (New England Nuclear, Boston, Massachu-
setts), a mouse monoclonal IgG"" which precipitates the Ia antigen 
complex consisting of 2 polypeptides of 28,000 and 33,000 daltons. 
FIG 1. Histiocytosis X (eosinophilic 
granuloma type). a, Chronic ulcerative 
lesion in the oral cavity of a 20-year-old 
female subsequent to the loss of molar 
teeth. b, Light microscopy: mixed inftl-
tJ·ate of histiocytic ce lls, lymphocytes, 
and eosinophils (.) .Bar = 30 ~tm. c and 
d, Electron microscopy: the histiocytic 
cells (HX) display irregular, deeply 
fo lded nuclei and electron-lucent cyto-
plasm; most of the cells contain typical 
Birbeck granules (->) within their cyto-
plasm; Eo = eosinophil, Ly = lympho-
cyte. Bars: c = 2.0 11m; d = 0.2 11m. 
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Working dilu tion = 1:10. (2) OKT 6 (Ortho Pharmaceutical Corp., 
Raritan, New J ersey) , a mouse monoclonal lg which recognizes a 
monomer of 52,000 on the surface of approximately 70% of human 
thymocytes [9] and epidermal LC [10,11]. Working dilu tion = 1:10. (3) 
OKT 3 (Ortho Pharmaceutical Corp. ), a monoclonal mouse lgG which 
reacts wi th mature peripheral human T cells [12]. Working dilution = 
1:10. 
Controls 
Controls included: (1) omission of the respective monoclonal anti-
bodies; (2) replacement of monoclonal antibody by 1:10 dilu ted mouse 
ascites raised by i.p. injection of X63-Ag8.653 BALB/ c myeloma cells, 
a n onsecreting myeloma line, in to BALB/ c mice; (3) replacement of 
monoclonal reagents by 1:10 dilu ted normal mouse serum. 
Aliquots of isolated cells (0.8 x 101; cells/ 0.5 ml HPMI 1640 containing 
0.02% NaN") were plated at 4°C onto poly-L-lysine (PLL, Sigma)-
coated slides as previously described [131. After removal of nonattached 
cells by gently dipping the slides in PBS-1% BSA, attache? cells were 
reacted with the respective monoclonal or control reagents hsted above. 
After 3 washes in RPMI 1640, slides were overlayered with a 1:5 dilu ted 
horseradish peroxidase (HRP) -labeled F(abh antimouse IgG kindly 
pr ovided by W. Knapp M.D. (Institute for Immunology, University of 
Vienna, Austria) and incubated for 30 min at 4 °C. After 3 washes m 
PB S attached cells were fixed wi th precooled half-strength Karnov-
sky'; fixative [14] for 60 min at room temperature. Slides were then 
extensively rinsed wi th 0.1 M cacodylate bu ffe r (pH 7.4) followed by 
0.05 M Tris-HCl buffer (pH 7.6) and subjected to the diaminobenzidine 
reaction for 20 min in the dark at room temperature [15]. After several 
washes with 0.05 M Tris-HCl buffe r (pH 7.6), attached cells were 
postfixed in a 3% aqueous OsO., solution (1 h, 0°C), stained with 0.5% 
uranyl-acetate (1 h, room temperature), rapidly dehydrated in a graded 
series of alcohols, and embedded in a thin layer of Epon 812. Afte r 
polymerization (24 h, 60°C), the Epon sheet was detached from the 
slid es by immersion in liquid ni trogen. Certain areas of the spec1men 
were then selected, marked under the light microscope, and excised; 
the excised blocks were remounted in Epon using Beem capsules. 
Sections were cut horizonta lly using a Reichert Ultracut ultramicro-
tome and were viewed unstained or coun terstained with lead citrate 
with a Philips 400 electron microscope operating at 80 kV. 
RES ULTS 
Both light and convent ional electron microscopic proceduxes 
rev ealed tha t the tumorous infil tra tes of the oral cavi ty con-
sist ed mainly of large histiocytic cells, eosinophils, small lym-
phocytes, and occasional plasma cells. After isolation of s in_gle 
cells, histiocytic cells, lymphocytes, plasma cells, but only a few 
eo sinophils were disclosed. Al though reliable quantitative as-
sessments can hardly be made a t the ultrastructw·al level, 
Birbeck granules were readily detected in approximately 80-
90 % of large hist iocytic cells. Other morphologic characteristics 
of histiocytic cells featuring Birbeck granules were virtually 
ide ntical to histiocytic cells lacking the granule. 
D etection of I a Antigens 
When cells comprising HX lesions were exposed to a mon o-
clonal ant i-Ia reagent in an indirect i.mmunoperoxidase tech-
nique, evenly distributed electron-dense deposits were easily" 
discernable on the surface of virtually all histiocytic cells, i.e., · 
histiocytic cells with or without Bi..rbeck granules exhibited 
a nti-Ia reactivi ty (Fig 2a , b). Eosinophils and plasma cells were 
consistently devoid of reaction product as was t he vast majority 
of small lymphocytes. Only very few lymphocytic cells (presum-
ably B cells) displayed membrane-bound Ia staining. No sta in-
ing was seen with any of the control reagents tested. 
D etection of T6 Antigen 
After preliminar y immunofluorescent studies had shown that 
collagenase treatment of normal human epidermal cells does 
n o t adversely influence the expression of T 6 ant igens by L C, 
OKT 6 reagent was tested on cells compris ing H X infiltrates. 
The overwhelming proportion of HX cells wi th and wi thou t 
Birbeck granules displayed surface labeling indicative for the 
presence of T 6 antigen (Fig 3a- d) . However , a few histiocytic 
cells lacking Bil·beck granules proved to be T6-negative. Lym-
FIG 2. Detection of Ia antigens. a, T he cell surface of a HX cell is 
labeled by antihuman Ia as revealed by deposition of peroxidase reac-
tion product. B ar = 1.0 gm. b, Higher magnification of cell shown in 
(a) reveals Birbeck granule (arrow). Bar = 0.2f.HTI . 
phocytes (Fig 3e, {) , plasma cells, and eosinophils were com-
pletely devoid of HRP reaction product as wer e all of the 
control specimens. 
Detection of T3 A ntigen 
More than 90% of small lymphocytes exhibited a continuous 
layer of electron-dense reaction product on their surface after 
exposure to OKT 3 monoclonal ant ibody in an indirect imm u-
noperoxidase technique (Fig 4a, b). In contrast, no T3 reactivity 
was disclosed on HX cells (F ig 4c), eosinophils, plasma cells, or 
in control preparations. 
DISCUSSION 
The assumption that HX cells ar e derived from LC is based 
on the finding tha t both cell types ar e morphologically similar 
and share a common ultrastructural marker, i.e., th e Bir beck 
granule. This morphologic analogy cannot be r egarded as suf-
ficient proof for a LC origin of H X cells since only a varying 
percentage of histiocytic cells comprising HX lesions contain 
Bi.J·beck granules [3,5,6]. This may either be interpreted as a n 
indication that cells comprising H X lesions stem from both LC 
a nd non-LC histiocytic elements or, on the other hand, may 
cast some dou bt on the dogma that only cells with detectable 
Bi.J·beck granules represent LC. Nezelof et al [7] provided 
suggestive evidence for the presence of Fe-lgG and C3 receptors 
on HX cells derived fr om an eosinophilic granuloma of t he 
skull . Since Fc-IgG and C3 r ecep tors ar e found on a wide variety 
of different cell types, including Langerhans cells [16] and 
mononuclear phagocyt es [17], thei.J· dem onstration on H X cells 
does not allow one to draw valid conclusions concerning t he 
histogenesis of HX cells. Similar concerns can be raised also 
wi th regard to our present finding tha t HX cells possess mem-
brane- bound Ia antigens: al th ough they have only a restricted 
t issue distribut ion, Ia an t igens are expressed and synthesized 
by LC [18-20], mononuclear phagocytes, and cer tain lympho-
cyte subpopulations [21]. R ecently, Fithian et al [10), while 
testing the reactivity of monoclonal ant ibodies directed against 
various differ ent iation an tigens of thymus-derived lymp ho-
cytes, observed that supra basal, dencb·it ic, !a-posit ive epidermal 
cells reacted with a m onoclonal ant ibody (OKT 6) directed 
against an antigenic determinant found on the surface of com-
mon thymocytes, but not on peripheral human T lymphocytes 
[9). lmmunoelectron microscopic studies dem onstrated t hat 
T 6-positive epidermal cells include both LC (as defined by the 
presence of Birbeck granules) and so-called indeterminate cells 
[22]. Indetermina te cells are epidermal dendr it ic cells· that are 
morphologically vi.J· t ually identical to LC but lack B u·beck 
granules. It is impor tan t to emphasize at this point that, in 
contrast to the expression of Ia ant igens, T6 antigen cannot be 
detected on either t issue-bound [10] or circulating mononucleax 
phagocytes [9]. Although defini tive proof is lacking, these data 
indicate that histiocytic cells displaying T 6 r eactivity belong to 
or , at least, ru·e closely related to the LC lil1eage. If t his as-
sumption is correct, one may conclude that the presence of T6 
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antigen on the vast majority of histiocytic cells within HX 
lesions signifies that they are derived from cells of the LC 
lineage and, consequently, that those few histiocytic cells within 
HX lesions devoid of T6 reactivity represent "innocent by-
stander cells" as are lymphocytes, plasma cells, and eosinophils. 
Since, in ou1· study, T6 antigen was detected on histiocyt ic cells 
both with and wi thout the granule, the search for this antigenic 
determinant may provide a clue as to the histogenesis and 
derivation of other histiocytic proliferative disorders, particu-
Vol. 80, No. 5 
FIG 3. Detection of T6 antigen. a and 
b, !Peroxidase surface labeling of a HX 
cell with Bit·beck granules(--. ) indicatit1g 
presence of T6 a nt igen. c and d, A HX 
cell lacking Bit· beck granules displays T6 
surface reactivity. L = lysosome. e and 
f. A lymphocyte lacking T6 reactivi ty. 
Bars : a, c, e = 1.0 flm; b, d, f = 0.2 flm. 
FIG 4. Detection of T 3 a nt igen. a and 
b, E lectron-dense reaction product on 
the surface of a small lymphocyte indi-
cating reactivity with OKT3. c, No T3 
reactivi ty is disclosed on this HX cell; 
-> ma rks Birbeck granule. Bars: a= 1.0 
flm; b, c = 0.2 fJ.In. 
larly those in which Birbeck granules have been encountered in 
only a vaTying percentage of prolifera ting histiocytes [23-25]. A 
word of caution is warranted at this point since we have been 
dealing only with HX cells from the eosinophilic granuloma 
variant of the disease and, thus, cannot exclude the possibility 
that histiocytic cells constituting Letterer-Siwe type lesions 
behave as differently with regard to the expression ofT6 antigen 
as they do biologically [1,26]. 
The biologic significance of T6 expression on HX cells-and 
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even on normal LC-escapes us at present. This is particularly 
due to the fact that it is still unknown whether or not T6 
antigen is actively synthesized by these cells. 
We wish to gratefully acknowledge Dr. Waldhart Ernst for referring 
th e patient to our department. We further thank Miss Alicia Orque 
and Miss Hella Stossl for their expert technical assistance and Miss 
Hebe Jeffrey for preparing the manuscript. 
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